Abstract. This paper presents the proposed criteria for the evaluation of mine subsidence reservoirs in areas of underground mining extraction with regard to the ability of such reservoirs to be restored and adapted to perform natural and social functions in urban space. The criteria for the evaluation of the reservoirs' potential (P) have been analyzed, and factors crucial to the suitability (S) of the aforementioned reservoirs to be ecologically restored with the implementation of the method using submerged vegetation have been identified. The ability of the proposed criteria (qualitative -yes/no and quantitative within the range of -2, -1, 0, 1, 2) to be applied has been verified based on 4 randomly selected mine subsidence reservoirs in Upper Silesia (Poland). The obtained results show that the reservoirs are different in the evaluated potential (P: from -1 to 3) and suitability (S: from -3 to -1). It has been concluded that the 3 proposed stages of the evaluation of reservoirs' potential and suitability to be adapted enable the categorization and determination of bodies of water for restoration activities. This is even of greater significance as, at present, mine subsidence reservoirs constitute the majority of anthropogenic reservoirs occurring in the post-mining areas.
Introduction
In the urban areas located on sites where the mining industry has been operating for centuries, there are numerous subsiding troughs filled with water that were formed due to the subsidence of land located above the underground excavation pits (Marschalko et al., 2009 ). As a result of the disturbances in the water circulation system, the reservoirs commonly constitute the only bodies of water that perform both ecological and social functions (Sierka et al., 2012) , contributing to the biodiversity of the urban area by creating habitats of diverse trophy and humidity .
As has been shown by (Carpenter and Lathrop, 1999; Scheffer and Carpenter, 2003; Hassall, 2014; Corrigan et al., 2009 ), the quality of water accumulated shall be the primary factor determining both the natural and social value of reservoirs. Since mine subsidence reservoirs are frequently of shallow depth (<6m), there is no thermal stratification within such reservoirs. In such bodies of water one may however observe the resuspension processes, i.e. the flows of biogenic substances from bottom deposits within the reservoir (Qin, 2006) , as well as the process of the inflow of biogenic elements from the catchment . The aforementioned processes frequently lead to the eutrophication of reservoirs. The poor condition of anthropogenic reservoirs and the lack of complex instruments to evaluate the reservoirs' potential to perform natural and social functions are the underlying reasons why many of such bodies of water have disappeared from the landscape of areas of underground mining extraction; the reservoirs are buried with e.g. mining wastes, then the terrain is levelled out, and the site is most commonly afforested ). In the past some actions have been taken, however the improvement of the ecological condition of a given body of water was merely a short-term effect (Moss et al., 2003 ) consuming significant financial resources.
Ecological restoration using submerged vegetation (ERUSV) is one of the methods that enable obtaining the required water parameters, and is recommended for implementation in shallow reservoirs (Pan et al., 2008; Li et al., 2014) . In shallow ponds, floating vegetation competes for light with submerged vegetation and requires significant amount of nutrients that it acquires from water (Portielje and Molen, 1999) , often, albeit not as a rule, leading to the improvement of water quality.
However, in order to ensure the effectiveness of actions taken in the mine subsidence reservoirs in accordance with the proposed method, it appears advisable to determine reservoirs of a potential that can be used to perform, for example, the ecological function (e.g. by increasing the biodiversity) and the social function (e.g. by fulfilling the recreational and educational functions) (Naselli-Flores, 2008).
The aim of the presented paper is to provide answers for the following questions: 1. What are the decisive criteria for the evaluation of the potential of mine subsidence reservoirs to perform natural and social functions? 2. What are the features of mine subsidence reservoirs in the urban area that enable the successful implementation of the method of the reservoirs' restoration with using submerged vegetation? 3. Can the proposed criteria be used for the categorization and determination of reservoirs to restoration activities?
Ecological restoration of eutrophic reservoirs
The results of numerous research studies show that there are various reasons for the phenomenon and for the course of complex processes that occur within the reservoirs affected by eutrophication (Scheffer, 2004) . At the same time, studies are taken up to analyze the possibilities of counteracting and limiting the phenomenon of eutrophication of surface water reservoirs (inter alia, Cooke, 1993; Schindler, 2006; Mitsch and Gosselink, 2007; Ciecierska, 2008 and others) . In order to effectively restore reservoirs' functions that have been lost due to excessive fertilization, ecological condition of such reservoirs should be assessed, as well as other specific local conditions (e.g. salinity) should be analyzed, so that the potential of such reservoirs and the methods of their restoration could be defined (Gächter and Imboden, 1985; Rooney and Bayley, 2010) . Forming buffer vegetation within a reservoir's shore zone may serve as a good example of an effective biological method of reducing the inflow of biogenic compounds (Millar, 2010) . With regard to shallow reservoirs with slightly sloping shores (Sierka et al., 2012) , effective methods of reducing the mass development of phytoplankton are, inter alia, the biological restoration methods aimed to the development of submerged vegetation (Jeppesen, 2007; Pan et al., 2008; Li et al., 2014) , which is indicated by the results of research conducted in the Karvina area in the Czech Republic (Pierzchała, 2011) , and in other areas (Boesch et al., 2001 ; Kosten et al., 2009 , e.g. in Florida (Moreno, 2011) .
Among researchers, Bradshaw (1997) ; Søndergaard (2007) ; Rooney and Bayley (2010) have developed and tested the methods of assessing the effectiveness of the already implemented restoration activities of urban areas within which there are numerous water reservoirs (Jankowski et al., 2001 ). The restoration balance can also be run by means of comparison between the monetary value of the area before and after the planned restoration activities (Trząski and Mana, 2008) . Due to significant diversification of anthropogenic mine subsidence reservoirs, with regard to hydromorphological, hydrochemical, and ecological features (Sierka et al., 2012) , as well as to their locational characteristics, it is necessary to evaluate the reservoirs on the basis of the functions that are crucial for the reservoirs' target functions.
There are more than 300 mine subsidence reservoirs in the area of Upper Silesia, and new ones are formed all the time (Jankowski and Rzętała, 2004) . Unfortunately, not all the reservoirs have the opportunity to function in the urban area without any support; therefore it is necessary to identify their potential with regard to the target functions that they are to perform.
Water reservoir potential evaluation in urban space
The "best attainable condition" of reservoirs, sensu Stoddard et al., (2006) , located in urban areas, is the aim of institutions that are responsible for such reservoirs. The above follows from numerous functions fulfilled by ecosystems of water reservoirs located in urban areas (Bolund and Hunhammar, 1999 ; de Groot, 2010; Peres and de Silvia, 2013).
Up till now, especially in the area of the Silesian metropolitan area, there have been several successful cases of river restoration (Słowik, 2015; Bender et al., 2012) . The activities consisted mainly in restoring their recreational and ecological functions by e.g. restoring the plant community similar to the natural one within the anthropogenic river valleys. However, all the objects which have been restored were chosen on the basis of accepted criteria for evaluation of their potential, so that they would be able to perform the expected functions in the urban area .
The principles of an effective adaptation of postindustrial areas, including the mine subsidence water reservoirs, the descriptions of best practice and the most common obstacles found during the implementation of the investment in this type of objects have been presented in works (Mušič and Cotič, 2006; Petríková and Vojvodíková, 2012) .
The criteria for the evaluation of such areas, enabling the researchers to define the most advantageous form of adaptation of such areas (their form of use) have been worked out within a method developed by . The algorithm takes into consideration factors such as the origins of the area and legal and environmental regulations, and on this basis, it calculates the point values. Another example of ranking areas for the purpose of restoration, with regard to the function that the areas are to perform as a target, is the residential areas for various target groups of residents, including the residents coming from various parts of the world (Aravot, 2010) . The ranking list has also been prepared for the selection of projects implemented in the field of rail transportation in Serbia, and it was based on the developed algorithm (Mandic et al., 2014) .
The review of methods of evaluating the usefulness of a reservoir for ecological restoration that are mainly based on one of the criteria, e.g. the diversification of vegetation (Pierzchała and Sierka, 2009) shows that current literature lacks methods combining various criteria for evaluating the potential of this type of reservoirs for restoration. They are indispensable due to the need to particularize the tools to support decision-making in the area of adapting and administering objects in the urban area so that the method could be applied: (1) as a quick and reliable tool for reaching, establishing, and examining decisions; and (2) as a means to evaluate an area of subsidence water reservoirs for defining the functions prior to the planning process.
Materials and methods
The criteria and stages of the evaluation of suitability of reservoirs for ERUSV
The criteria for the evaluation of suitability of a reservoir for ecological restoration with the use of the method supporting the growth of submerged vegetation have been proposed based on: i) the data included in published papers that refer to the issues of the ecology, functioning, and restoration of shallow reservoirs; ii) the results of research concerning the functions performed by mine subsidence reservoirs in the ecological and social environments, and; iii) the rules and good practices for the management of water bodies in the urban areas.
The evaluation (SE) has been conducted in 3 stages: I -the evaluation qualifying a reservoir for ecological restoration (admission); II -the evaluation of the reservoir's potential to perform the ecological and social functions in the urban area; III -the evaluation of the reservoir's suitability to be ecologically restored.
The scope and meaning of the particular stages has been presented in Figure 1 . In the stage 1, which is the evaluation that qualifies a reservoir for ecological restoration, a dichotomous scale (yes/no) has been applied, whereas in the two remaining stages a five-point ordinal scale has been applied:
2 -a positive factor of high importance; 1 -a positive factor of moderate importance; 0 -a neutral factor or a factor whose negative and positive impacts mutually counterbalance each other; -1 -a negative factor of moderate importance; -2 -a negative factor of high importance.
The analyzed factors have both positive and negative effects on the final value of the evaluation of the ecological and social potential of a reservoir (Tab. 1). A negative value demonstrates a low potential (the min. value -5), whereas positive value indicates the presence of positive factors that are favourable for the adaptation of a reservoir for performing ecological and social functions (max. value 4). A negative evaluation of the suitability of a reservoir for ERUSV indicates the predominance of factors that adversely affect the effectiveness of the restoration method supporting the growth of submerged vegetation to improve the condition of the reservoir's waters (min. value -8) (Tab. 2). Reservoirs of the evaluation value equal to 0 Shore zone character Points More than 50% of the reservoir's shoreline constitutes a favourable habitat for the development of reed vegetation 2
Less than 50% of the reservoir's shoreline constitutes a favourable habitat for the development of reed vegetation 1
The shore zone character renders the development of reed vegetation impossible -1
The current type of use of the reservoir
The reservoir located in a developed area of recreational character (parks, gardens) 2
The reservoir of a good accessibility, communicated with objects of public utility and/or residential development (with a direct access to a public road or a hard surfaced pedestrian/cycle path)
1
Physically limited access to the reservoir, e.g. a convenient access to the reservoir only on foot, while there are no significant obstacles to improve the reservoir's accessibility 0
Poor access to the reservoir, however, there are no significant zoning or legal obstacles to improve the reservoir's accessibility -1
The improvement of the reservoir's accessibility impossible or highly hindered -2
Impacts of mining
The process of deformation has been finished or does not threaten the planned technical infrastructure 0
Significant changes to the size of the subsiding trough projected (for the time being, it is not possible to adapt the reservoir) - Less than 25% of the bottom constitutes a favourable habitat for submerged vegetation -2
The subsidence has no impact on the share of bottom constituting a favourable habitat for submerged vegetation (the phytolithoral zone ) 0
The projected subsidence may reduce the share of the phytolithoral zone to the level of 25-50% -1
The projected subsidence may reduce the share of the phytolithoral zone to the level below 25% -2
Fluctuations of the level of water
The level of water is stable (amplitude of the water level fluctuations up to 1m) 0
The level of water is subject to fluctuations (from 1m to 2m)
The level of water is subject to significant fluctuations (> 2m) -2
Structure of the ichthyofauna
A reservoir of a balanced structure of ichthyofauna 0
A reservoir of a disturbed structure of ichthyofauna, yet it is possible to conduct the biomanipulation process (stocking under 20 g per m 2 and/or no predatory species and/or presence of introduced plantivorous species) -1 Biomanipulation process impossible (e.g. in the event where the reservoir is intensely used for angling purposes) -2
The sequence of reservoirs to be covered by restoration activities is determined based on the evaluation value from the third stage -the higher the value, the sooner the ecological restoration of a particular reservoir (ERUSV) should be conducted.
Description of evaluation stages
In the stage 1, which is the evaluation qualifying a reservoir for restoration ( Fig. 2. ) following issues were included:
1.1 Legal and formal conditions -shall include the analysis of the ownership structure, the form of land possession, and the legal status of the reservoir and the surrounding area. Mine subsidence reservoirs occur both in uncultivated lands and developed lands. Thus, the ownership structure is frequently complex.
The more owners (who usually represent conflicting interests) there are, the more difficult, if not impossible at all, it is to conduct restoration and adaptation of a given object. The restoration activities may include the improvement of the quality of water in the reservoir and its immediate neighbourhood, as well as the development of infrastructure that will enable the object to be used for the purpose of recreation. The most favourable situation is where the owner of the reservoir is a local government http://www. In the event where no explicit reservoir's use purpose is indicated in the planning documents, it is required to verify the planned method of restoration within the framework of repairing mining-related damages (contents of the mining plant operation plan) and the decision concerning the forest and farmland conversion for the purpose of mining projects (e.g. 
Pollutant sources -
shall include the analysis of the reservoir's catchment with regard to the identification of the potential and actual pollutant sources, including in particular biogenic compounds, pesticides, and heavy metals.
With regard to drainage reservoirs, the analysis should cover the immediate catchment of the reservoir (the area from which waters feed the reservoir by overland flows and infiltration), as well as all watercourses that communicate with the reservoir. The analysis should be conducted with regard to the occurrence of dumping of domestic and industrial wastewater, areas of intense agricultural production, and landfills, from where contaminants feed or may feed the analyzed reservoir directly, or through its catchment. In the event where the reservoir is supplied with biogenic substances or other pollutants, in the first place, comprehensive activities should be conducted in order to:
− settle the waste management within the reservoir's catchment; − reduce the migration of pollution (by changing the form of use purpose, creating geochemical barriers, buffer zones or shallow pools in the form of wetlands on the reservoir's tributaries); − remove pollution that may constitute a sanitary threat or a secondary source of supplying the reservoir with biogenic substances. If there is no possibility of reducing the reservoir's excessive pollution load from external sources, the ecological restoration of the reservoir should be considered pointless, as there is virtually no chance to improve the quality of water of the analyzed object. The main indicator of the good condition of reservoir's water is the occurrence of specified groups of living organisms, e.g. the aquatic vegetation. The physico-chemical parameter that is decisive for the development of this kind of vegetation is the water transparency that conditions the ability of sunlight to penetrate the water (Scheffer, 1998) . The availability of sunlight is a factor vital to the development of structures with predominance of submerged vegetation, which constitutes the primary indicator of a good ecological condition and stability of an aquatic ecosystem. The degradation processes in shallow reservoirs reduce the water transparency, which is commonly the http://www.aloki.hu A persistent regime with transparent water is perceived as the more desired one due to a greater utility value and a greater biologic diversity of a water reservoir with such a regime (Moss, 1998; Scheffer, 2004) . For the purpose of a paper it has been assumed (Moss et al., 2003 ) that reservoirs of water transparency above 1m and with submerged vegetation are characterized by a good ecological condition and do not require the application of the described method (ERUSV). Water reservoirs which require ecological restoration (poor ecological condition) are characterized by water transparency at the level < 1m, and the lack of submerged vegetation. In the stage 2, which is evaluation of the ecological and social potential of the reservoir ( Table 1) following issues were taken into consideration:
2.1 Location and the current type of use of the reservoir -shall include the analysis of the reservoir's location with regard to the proximity to important objects of public utility and residential development.
The recreational potential of a reservoir is determined by its accessibility, which is the location of a reservoir in close proximity to objects of public utility (i.e. parks, gardens) and residential development.
In the event where there is poor access to a reservoir, it should be analyzed whether there are any legal or zoning obstacles that could prevent the reservoir from performing ecological and social functions (building of access roads, pedestrian and cycle paths). The shores of mine subsidence reservoirs are frequently characterized by technical lining with mining wastes such as waste rock or concrete slabs, and by slope that renders the development of shoreline reed vegetation difficult or even impossible. In addition to their aesthetic value, such communities perform a series of significant ecological functions (they, inter alia, prevent erosion, reduce the inflow of biogenic substances from the catchment, and constitute habitats for waterfowl). The shore slope optimal for the development of reed vegetation is approximately 1:15 (Sierka et 
Impacts of mining
-shall include the analysis of the dynamics of the subsidence through in which the reservoir has been formed due to the land subsidence, and of the depositions of impermeable layers close to the surface.
The processes of the mine subsidence reservoir's size changes, caused by the collapse of underground mine voids, continue for many years (Marschalko et al., 2009 ) after the mining operations have been abandoned. Lands within an active subsidence area are characterized by a reduced capability of being developed due to the risk of destroying the technical infrastructure prepared for the recreational use. In order to reduce the potential losses, reservoirs located in subsiding troughs of high level of projected subsidence should not be adapted for recreational purposes.
Evaluation of the suitability of a reservoir for ecological restoration using the submerged vegetation (stage 3) includes the following issues:
3.1 Basin shape -shall include the analysis of the depth and the shape of the reservoir's bottom with regard to the possibility of enrooting and growth of submerged vegetation species such as for example Myriophyllum spp.
The vegetation in undisturbed lake occurs, in average, to the depth of 2-2.5 m (Ciecierska and Kolada, 2014); the surface of the reservoir's bottom up to such depth determines the potential area to be inhabited by submerged vegetation. The study (Hilt et al., 2006) has shown that the required water parameters can be maintained by submerged vegetation only in a situation, where the reservoir's inhabitation is at least at the level of 50%. Significant slope of the bottom is unfavourable for the development of vegetation due to the amplified impact of waves and leads to the increase of fluctuation in the level of water in the reservoir (Weisner, 1997; Krolová, 2010) . Duarte and Kalff (1986) have proven that in the littoral zone the bottom slope of even 5.33% (1:19) may significantly reduce the occurrence of submerged vegetation. With regard to reservoirs that do not meet the aforementioned criteria, the effectiveness of restoration activities, using the method supporting the development of submerged vegetation, may be limited. Nevertheless, one cannot exclude the possibility that the inhabitation of a smaller area of the reservoir by aquatic vegetation will be sufficient to maintain the required water parameters. The research (Meijer et al., 1999) has shown that the reservoirs inhabited by submerged vegetation at the level of 25%, and according to Portielje and Molen (1999) at the level of merely 5%, are characterized by a higher transparency of water than reservoirs that are not inhabited by such kind of vegetation. Reservoirs that are mainly stocked with zooplanktivorous fish are characterized by an excessive growth of phytoplankton, and as a consequence, the water transparency in such reservoirs is reduced (Scheffer, 1989; Mazurder et al., 1990; Eppesen et al., 1997; Gorman et al., 2014) . In addition to the above, introducing the plantivorous species (Ctenopharyngodon idella) and species that feed in the bottom sediments (Cyprinus carpio) by the anglers significantly reduces the reservoir's possibility to create the predominance of submerged vegetation in the given reservoir. In most cases, the predominance of macrovegetation is possible only in the event where the fish stocking of the reservoir does not exceed 20 [gm -2 ] (Moss et al., 2003) . If the fish stocking exceeds this value, the first step to be taken within the restoration should be the biomanipulation process (the reduction of the plantivorous and zooplanktivorous fish species and stocking the reservoir with predatory species). The lack of consent of an angling club or association for activities of this type makes the process of supporting the development of submerged vegetation in the restored reservoir less likely to be successful.
Impacts of mining
Since vegetation makes it difficult to angle and disturbs the access to water, vegetation is commonly removed from the shoreline zone, which very often also refers to the submerged vegetation.
Area of study
In order to verify the proposed criteria for evaluation, a study has been conducted on 4 randomly selected mine subsidence reservoirs (Table 3) , located in the area of Bytom (Fig. 3) 
Results
With regard to the legal and formal conditions, the characteristics of the reservoir III appear to be the least favourable. The complex ownership structure of the reservoir renders it difficult to restore and adapt the analyzed object, yet it does not render it impossible. All the reservoirs demonstrate no pollutant sources or accumulation of pollutants in bottom sediments. Three of the four analyzed reservoirs have been qualified for ecological restoration (ERUSV), i.e. the reservoirs I, III, and IV. The evaluation of the reservoir II has shown that due to its good ecological condition, the reservoir does not require to be restored with the use of the indicated method (ERUSV) (Tab. 4).
The evaluation of the potential of the reservoir to perform the natural and social functions in the urban area
The reservoir I is characterized by the highest potential to perform the natural and social functions (Fig. 4) . The above is a result of attractive location of the reservoir and the recreational character of the surrounding area (Fig. 3) . The ecological potential of the reservoir is determined by the occurrence of reed vegetation in the reservoir's shore zone. Both the ecological and social values of the reservoir are limited by the poor water quality (Tab. 4).
The potential of the reservoir III to perform social values is limited mainly by a projected significant land subsidence resulting from mining operations. Nevertheless, due to the favourable character of the shore zone, the reservoir already performs ecological functions; still, it has the potential to broaden the scope of functions performed, once activities improving the water quality are conducted. The reservoir IV is characterized by the least favourable accessibility, and, as is the case of reservoir III, it will be subject to further land deformation processes due to the impact of mining activities (Tab. 4).
Evaluation of the suitability of a reservoir for ecological restoration using submerged vegetation
The most favourable conditions for the effective implementation of the ERUSV method have been found in the reservoir I. The only constraint is the excessive population of zooplanktivorous fish species that results from the lack of predatory fish in the reservoir.
All the analyzed reservoirs are characterized by a significant share of bottom favourable to the development of submerged vegetation. With regard to reservoir I and IV, the projected subsidence of the reservoir's bottom and, as a result, the reduction of the bottom area favourable for submerged vegetation, constitute an unfavourable factor. The steep slope of shores in the reservoir IV, along with a significant amount of water inflowing from the storm water system, lead to fluctuations in water level exceeding 2m. Reservoir III is also characterized by significant, yet smaller, fluctuations in the water level (Tab. 4).
Discussion
The aim of the proposed criteria is to develop a uniform system for evaluation of the potential of anthropogenic mine subsidence reservoirs, which constitute a significant part among the anthropogenic reservoirs (approx. 4770) that currently occur in the area of the Silesian Upland (Machowski and Rzętała, 2006) . This is even of greater significance, as the forecasts show that new bodies of water of this type will be formed (Pelka-Gosciniak et al., 2008). The proposed evaluation has been developed as a tool for supporting the decision-making processes with regard to the use of the potential of mine subsidence reservoirs, and the possible courses of action that would enable a reasonable and optimal adaptation of such reservoirs. As has been shown by (Juszczak and Kędziora, 2003) , the role of such bodies of water is significant, and is similar to the role of small reservoirs in the agricultural landscape.
The developed list of criteria refers to the current trends in the method of restoration of shallow reservoirs (Zalewski, 1999) , and in the adaptation of public spaces that are to be appealing to the local people, and also should perform important ecological functions.
The The role of submerged vegetation is, inter alia, to: increase the stability of bottom sediments, improve the aerobic conditions, reduce the concentration of biogenic substances in the pelagic zone and their accumulation in the bottom sediments, as well as to provide shelter for zooplankton (whose main food is phytoplankton) and discharge allelopathic compounds that inhibit the growth of phytoplankton (Scheffer, 1998; Górniak and Dunalska, 2005; Walstad, 2013; Dai, 2014) . Due to complex biophysicochemical interactions, the state with the predominance of macrovegetation persists in a relatively wide range of fluctuations in the parameters of the habitat (the stability of the ecosystem); the shift to the state with the predominance of phytoplankton usually occurs exclusively due to a strong anthropogenic pressure, that may, for example, be connected with an intense inflow of biogenic substances to the reservoir, or to a significant disturbance of relationships within the trophic chain. The degradation processes reduce the water transparency, which is commonly the result of an increase in the phytoplankton biomass, and this leads to the recession of submerged vegetation, (Scheffer, 1989; Moss et al., 2003; Scheffer, 1998) .
The water transparency parameter, used for the evaluation of reservoirs' water quality and measured with the use of Secchi disc, is one of the elements of the trophic state index of water (TSI). Nevertheless, it should be emphasized that due to the lowest level of accuracy, this parameter can be used in cases where other methods, e.g. the chlorophyll content, cannot be used (Carlson, 1977) .
The processes of rapid decomposition of algae lead to a deterioration of the aerobic condition too, which in particular occurs in the summer. The process leads to qualitative and quantitative rearrangements within the water ecosystem, and as a result, to the elimination of hydrobiont taxons that are particularly susceptible to oxygen deficits. Thus, the functioning of the ecosystem is simplified and the biodiversity of the ecosystem is reduced. What is more, phytoplankton reservoirs are characterized by a low aesthetic value and they frequently constitute a sanitary threat, caused by toxic substances released by Cyanophyta. Since the state with the predominance of phytoplankton is the state of stable equilibrium, it usually tends to persist also after removing the factor that has caused the degradation (Scheffer, 1989; Sadecka and Waś, 2008) .
The analyzed ERUSV method, subject to the fulfilment of specified shore conditions that have been taken into account in the developed evaluation, is characterized by a low cost ratio in relation to its effectiveness. In order to ensure the effectiveness of the expenditures incurred on restoration, the evaluation of the potential of reservoirs to perform the natural and social functions has been taken into consideration. The developed method of a three-stage evaluation renders it possible to make a comparison of the particular reservoirs with regard to their potential and, to choose those objects, whose ability to perform ecological and social functions may be significantly increased as a result of the implementation of the proposed restoration method.
The proposed method gives consideration to the most important factors that, based on current knowledge in this field, affect the effectiveness of the analyzed restoration method. Due to the complexity of water ecosystems and variety of particular anthropogenic water reservoirs, there may be some specific factors not accounted for in the criteria that will crucially affect the reservoir's potential and the effectiveness of the analyzed method. Thus, prior to the commencement of any restoration activities at a given object, it should be analyzed, whether the specific conditions of the given reservoir do not adversely affect the target type of use of the reservoir, and whether they do not reduce the effectiveness of the analyzed restoration method. Unfortunately, the comparison of the results with the literature is not possible as this type of evaluating anthropogenic objects has not been conducted so far, except for postindustrial areas, which has been proposed by . These factors shall be subject to further study, which will lead to the standardization of the method.
The species composition and the manner of supporting the development of submerged vegetation should always be adjusted to the individual character of a given reservoir (this, inter alia, includes the trophic level, salinity, and availability of diasporas). Before conducting the restoration of a reservoir, a series of technical scale experiments should be performed in order to verify the effectiveness of the proposed method.
The evaluation of selected reservoirs that has been carried out with the use of this algorithm has proven the effectiveness of the proposed evaluation method. Nevertheless, only the practical implementation of the ecological restoration method supporting the growth of submerged vegetation in the reservoirs that have been determined with the use of this evaluation method will render it possible to fully assess the effectiveness and weaknesses of the proposed method.
